Abstract Climate policy is a relatively young and dynamic area of public policy making. However, its development has attracted far more attention than the results it delivers in practice, which of course are the concern of policy evaluators. This article attempts to provide the first systematic cataloging of the emerging patterns of policy evaluation undertaken in different parts of the European Union. Theories of policy evaluation suggest that these evaluation practices should acknowledge the inherent complexity of climate policy making, be reflexive by questioning official policy goals, and be participatory. A meta-analysis of 259 climate policy evaluations suggests that current practice engages with some but not all of these issues. This article concludes by analyzing the implications of this finding for those in the academic and practitioner community who are keen to understand the extent to which climate policy evaluation is delivering on its promises.
Introduction
Climate change has been labeled a 'wicked problem par excellence' ), on account of its scientific complexity and the difficulty of securing agreement on policy responses. The long timescales over which climate change manifests itself imply that the outcomes of actions taken now to mitigate its worst effects will not be observed for a considerable time. These and many other well-known difficulties have not, however, completely dissuaded national governments and international bodies from acting. Indeed, many have developed numerous climate policies, which consist of those policies aimed at reducing the impacts of anthropogenic climate change ('mitigation') and those seeking to reduce vulnerabilities or losses and capitalize on opportunities ('adaptation'). In Europe, the pace of national policy development quickened spectacularly after c. 1996 (a sixfold increase in policy activity; see Haug et al. 2008; Huitema et al. 2008 ). Meanwhile at European Union (EU) level, ambitious new targets have been set and many new policy instruments put in place (Jordan et al. 2010, forthcoming) . These policy making activities, which link international, regional and national levels of governance, have attracted a fair amount of academic analysis (see for instance Gupta and Grubb 2000; Harris 2007; Schreurs and Tiberghien 2007) as have those in jurisdictions such as the USA and Australia, in which the pace of new policy development has been slower (Bailey and Marsh 2009; Paterson 2009 ).
Policy making is, of course, an important dimension of climate policy. But what of climate policy evaluation? Data collected for six EU states and for the EU as a whole reveal an eightfold increase in the number of evaluation reports produced in the period 2000-2005 (see Huitema et al. 2008 ). Other studies indicate that both academics and practitioners of climate policy are becoming more interested in evaluating the performance of existing policies (Haug et al. 2010) . However, the decisions that originally informed these evaluation practices (i.e., the manner in which they were framed and performed) are still not very well described or understood.
The purpose of this article is to offer some novel insights into the emerging practices of climate policy evaluation in the EU. The evaluation of environmental policy has developed more slowly than in other policy realms such as welfare and education (Knaap and Kim 1998; Mickwitz and Birnbaum 2009) . Key concepts are still not fully agreed upon, and many important methodological challenges remain (Mickwitz 2003) . The aims of this article are therefore correspondingly modest: to investigate the number of evaluations done, the identity of the evaluators, the criteria they have used, the extent to which official policy goals are questioned in their evaluations, and the extent to which they incorporate or facilitate societal dialogue about the means and ends of climate policy.
In order to shed more light on these matters, this paper draws on the findings of the first systematic meta-analysis of climate policy evaluations undertaken anywhere in the world (see Haug et al. 2008; Huitema et al. 2008) . A meta-analysis is a widely accepted method initially developed in the medical sciences, which aims to identify dominant patterns in the results of multiple assessments-or, for us, evaluations-conducted in a particular policy field (e.g., Glass et al. 1981; Stufflebeam 2001; Vedung 2005) . The evaluations in the meta-analysis were compiled from database and internet searches, supplemented by 'snowballing' (i.e., asking different producers and users of evaluations-policy makers, evaluators, and so on-for suggestions). All of them are effectively in the public domain. They date from the period January 1998 to March 2007 1 and address the climate policies produced by six EU Member States-the United Kingdom, Germany, Italy, Finland, Portugal, and Poland. These broadly reflect the social, political and economic diversity 1 These dates were chosen because evaluation reports prior to 1998 were very few in number. As the database was closed in April 2007, the most recent evaluations included in the analysis date from March 2007. which is apparent in Europe, which in turn are commonly associated with different patterns of policy making and, one might assume, evaluation practices (see Furubo et al. 2002). 2 Finally, given the obvious importance of EU-level action, evaluations are included that examine the operation of policies covering the EU as a whole rather than just these six states.
Each evaluation was categorized along a series of 10 main criteria and 50 sub-criteria. The main criteria ranged from the affiliation of the author(s) and main sector(s) addressed, to whether the evaluation was technical-analytical (i.e., accepting official policy goals as given) or what will be termed reflexive (i.e., be prepared to question and continuously update official policy goals). From this long list, those studies that offered a systematic assessment of policies already in place (ex post evaluations) were identified and retained; those that were either not sufficiently systematic or that were wholly ex ante were excluded from the database.
3 Policies were classified as relating to 'climate change' if they were reported as such in respective National Communications to the Secretariat of the United Nations Framework Convention on Climate Change (UNFCCC). 4 This process resulted in a database of 259 evaluations. Before proceeding, it is important to be clear that they include both non-scientific evaluations (e.g., commissioned by NGOs and governments, etc.) and scientific evaluations (including books and peer-reviewed journal articles). In other words, the scope of the evaluation activity covered in the database is a relatively broad one, extending well beyond those commissioned by governments to evaluate the performance of their own policies or those of the EU.
Having established the broad aims and objectives of this article, the rest of the argument unfolds as follows. The next section introduces the broad topic of policy evaluation, notes the well-known distinction between rationalist and constructivist theoretical approaches, and argues that a middle ground between the two has begun to emerge. In the case of climate policy, in this middle ground, a number of critical issues are still being debated. Although that debate is far from settled, they imply that an evaluation should (1) be capable of acknowledging and handling the inherent complexity of climate policy making; (2) be reflexive in challenging both the means and the goals of a policy; and (3) be participatory in nature. The third section reports the findings of a meta-analysis of the 259 evaluations against these broad characteristics. Christie (2003) suggests there is an enormous gap between evaluation theory and evaluation practices in the USA. One of the purposes of this paper is to test whether this also holds for climate policy in Europe. The 2 The two large northern Member States, the United Kingdom and Germany, are normally described as drivers of the European policy agenda (Jordan and Liefferink 2004) , have robust economies, and display a relatively high degree of public involvement in policy making. The two southern European states, Portugal and Italy, while differing in size and economic conditions, have similar geographic characteristics, and both can be characterized as followers in the sphere of environmental policy. Finland, a small, rich and socially progressive country, represents the Scandinavian perspective, while Poland represents the block of post 2004 member states. 3 An evaluation was not considered to be systematic enough when it did not specify either which methods were used or what sources were drawn on. Using these criteria implied, a number of reports were excluded from the database, principally position papers from environmental NGOs. 4 All Parties to the UNFCCC are required to periodically submit National Communications to the UNFCCC Secretariat which contain information on emissions and removals of greenhouse gases and on the activities it has undertaken to implement the Convention. It is important to note therefore that the following analysis is based on information which has been self-reported by national governments (for more information, see Huitema et al. 2008 and http://unfccc.int/national_reports/items/1408.php).
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The main theories of policy evaluation
Evaluation: core meanings
In the mainstream literature, evaluation literally means 'determination of value' (Van de Graaf and Hoppe 1996; Vedung 2005) , but there are many competing sub-definitions. One well-known definition states that policy evaluation is a 'careful, retrospective assessment of merit, worth, and value of the administration, output and outcome of government interventions, which is intended to play a role in future practical action situations' (Vedung 2005: 13) . Another suggests evaluation is an 'applied endeavour which uses multiple methods of inquiry and argument to produce and transform policy relevant information that may be utilized in political settings to resolve public problems' (Dunn 2004: 35) . Elsewhere, it has been defined as 'a scientific evaluation of a certain policy area, the policies of which are assessed for certain criteria, and on the basis of which recommendations are formulated' (Crabbé and Leroy 2008: 1) . These definitions differ in both obvious and more subtle ways. In our view, limiting the concept of policy evaluation to 'scientific evaluation' is not necessary as policy evaluation can be performed by non-scientists such as consultancy firms, lobby groups, and politicians. While policy evaluation is mainly geared toward public policy, it need not necessarily produce clear policy recommendations-the needs of other actors could also be targeted. Finally, one should be sensitive to the notion that the information produced by evaluation practices may or may not be utilized. However, demonstrating that a given evaluation has (or has not) had a direct and unambiguous policy impact is a notoriously difficult task (Weiss 1977; Nilsson et al. 2008) .
Policy evaluation has gone through several stages since its emergence in the nineteenth century (Crabbé and Leroy 2008) . Initially, its purpose was to assist national parliaments in assessing the lawfulness of government actions. After the Second World War, a period of immense state and policy development, the emphasis shifted to more administrative, managerial, and economic questions relating to the functioning of governments. And from the 1990s onwards, political questions related to public support for policies were increasingly asked. Different evaluation criteria emerged and became popular in these periods, but none of them has become redundant. Consequently today, would-be evaluators are confronted with a plethora to choose from. In the evaluation literature, the most mentioned are effectiveness and goal attainment, efficiency, cost-effectiveness, legitimacy, fairness, legal acceptability, and coordination with other policies (compare Dunn 2004; Vedung 2005; Wollmann 2007; Crabbé and Leroy 2008; Kraft and Furlong 2010) . Table 1 summarizes our own understanding of these criteria. Later on, an attempt is made to explore which of them are actually being used in contemporary climate policy evaluation practices.
Theories of evaluation
The suggestion has been made that 'evaluation as a field has not systematically developed or tested theory' (King 2003: 57) . The key word here is 'systematically' because there is certainly no lack of theory. Christie (2003) , for instance, highlights no less than nine major approaches that build on starkly different assumptions. An important distinction is often made between more rationalistic and more constructivist approaches (see for example Sanderson 2002; Owens et al. 2004; Mickwitz and Birnbaum 2009) . The rationalistic approach views policy as a means to achieve certain predefined goals. Policy development is mainly perceived as a task for a central actor, typically a state. Policies are therefore evaluated in order to inform new policy making practices. It is instrumental in the sense that it allows a principal to assess whether policy goals are being met or not (Abma and In 't Veld 2001; but see Pielke 2004) . Collecting objective facts and describing the functioning of programs in light of democratically established goals are seen as vital tasks. This theoretical approach to policy evaluation has, however, been widely criticized for its limited usability, its tendency to be too uncritical of pre-established goals, its neglect of possible negative side effects, and its lack of stakeholder participation (Abma and In 't Veld 2001) (for a spirited defense, see Vedung 2005) .
In response, a constructivist approach to evaluation started to develop. It stresses the autonomous character of policy, meaning that it tends to follow its own course of development. The goal of policy evaluation is therefore less to support the state and more to offer insights into the discourses and frames that are used by various actors to make sense of the world around them, including the nature of problems and the performance of policies. Lincoln (1981, 1989) for instance argue for a progressive development in policy evaluation practices away from measurement, first to description and then judgment, and culminating in 'negotiation'. Here, the evaluation is viewed as an interactive process in which all participants have an equal say. The evaluator's role is to be a process facilitator not the sole evaluator (Abma and In 't Veld 2001) . The claims, concerns, and issues identified by stakeholders are thus at the very heart of the evaluation, not the goals embodied in the policy. Moreover, the outcomes of the evaluation are not the sole responsibility of the evaluator but are supposed to be debated between the evaluator and relevant stakeholders. Although a constructivist approach is often associated with learning, the assumption that it is the only way to promote it has been challenged. Owens et al. (2004 Owens et al. ( : 1949 Owens et al. ( -1950 , for instance, have suggested that in some cases deliberation may (Owens et al. 2004 (Owens et al. : 1950 .
A theoretical middle ground?
There are signs that a 'middle ground' between these two theoretical approaches is beginning to emerge (compare Pawson 2006) , in which issues of complexity, reflexivity, and participation are very much center stage. To take the question of complexity first, the argument made by constructivists that modern-day problems are normatively and scientifically complex is increasingly acknowledged by both sides (see for example Hisschemöller and Hoppe 2001; Sanderson 2002) . There is also a small but influential body of literature that attempts to link policy learning processes (which are always a factor in evaluations) to levels of complexity and the use of evaluation methods. As for reflexivity, Owens et al. (2004) suggest that the choice of approach should depend on the object of evaluation and the objective. Specialists command numinous legitimacy in addressing certain kinds of questions, but when there significant uncertainty and (most importantly) diverging framings of the problem, so the argument grows for using more deliberative approaches that encourage reflexivity (ibid.). Finally, forms of deliberation-always pushed very strongly by constructivists-are now increasingly being advocated by more rationalist scholars. Christie (2003) for instance concludes that nine leading scholars of evaluation, who subscribe to very different theoretical approaches, all accept that the involvement of stakeholders should be part of an evaluation process.
5 Fischer (1995) has gone the furthest in trying to develop a formal synthesis of the two main approaches, which also combines the three issues of complexity, reflexivity, and participation. It uses the nature of the overriding question as the main sorting mechanism. He suggests that policy evaluation may occur at four levels: technical verification; situational validation; system vindication; and rational social choice. These levels differ mainly in reflexivity. Technical verification entails the evaluation of a policy for the purpose of asserting its empirical effectiveness. The central question often asked at this level is 'does the policy achieve its stated goals'? This type of argumentation can be characterized as problem solving and according to Fischer is valid for issues that are not very complex. At the second level, situational validation, the analysis should determine whether the criteria used to judge the policy are themselves valid, e.g., 'are the defined policy goals an adequate solution to the problem'? Here problem formulation and goal formulation and reflection upon them are critical. At the two higher levels, policy deliberation with high levels of participation concerns the justification and acceptability of the very value system adopted to judge the policy, sometimes coming down to core convictions about the preferred social order or 'way of life'. The third level is system vindication, or general political argumentation, where the main issues revolve around the compatibility of the policy in question with accepted political values and general aims. As yet a higher level (rational social choice or ideological argumentation), core ideological debate is in place, where a fundamental change in life and the adoption of radically different social ideals seem necessary to achieve certain goals. Table 2 illustrates Fischer's line of reasoning. It specifically does not seek to prescribe any particular order and/or steps in 'handling' the three issues, but in general terms, he does seem to suggest that rationalist methods are better suited to resolving questions of a lower order, and constructivist methods to questions of a higher order.
Clearly, the jury is still out on whether and indeed how the two approaches can be synthesized into a 'middle ground'. Rather than approach that debate from a purely theoretical perspective, this paper starts from the perspective of everyday evaluation practices in order to see how they correspond to three salient issues, notably complexity, reflexivity, and participation. So to what extent do the 259 climate policy evaluations acknowledge and seek to make sense of complexity? Secondly, to what extent do they exhibit reflexivity in their willingness to challenge prevailing policy goals? And thirdly, in what ways do they incorporate the views of different stakeholders?
Before turning to the evaluations themselves, it is worth pausing to reflect on whether these three issues are at all relevant to the challenge of climate change.
The evaluation of climate policy
Starting first with complexity, the climate literature increasingly recognizes that the 'socialecological' systems (Berkes and Folke 1998) that climate governors seek to govern exhibit many 'wicked' traits such as non-reducibility, spontaneity, and variability (Dryzek 1987) . This makes surprise, unpredictability, and the possibility of unexpected 'tipping points' (Lenton et al. 2008) omnipresent. Related to that, fostering reflexivity is seen as being particularly important (e.g., Herrick and Sarewitz 2000) . Goals that have been set (e.g., 20% emission reduction of CO 2 by the year 2020) may easily be overtaken by newly emerging scientific or societal consensus.
In the literature on climate governance, reflexivity is regularly held up as something to aspire to (see for example Hisschemöller and Hoppe 2001; Pahl-Wostl 2009; Haug and Huitema 2009; Huitema et al. 2009 ). This literature certainly emphasizes the need for reflexive evaluation practices (see for example Russel et al. 2010) , which means that goals should be openly questioned rather than taken as given. Interestingly, the point that 'shallower' levels of evaluation may eventually lead to deeper and enduring forms of learning is hardly acknowledged. Whether this is because of the peculiarities of the climate 
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Based on Fischer (1995) Policy Sci (2011) 44:179-198 185 problem or because of a time lag between the general evaluation literature and the climate governance literature is a moot point. For the sake of argument, an assumption is made that greater reflexivity in evaluation is desirable and that it has a greater potential for stimulating learning than non-reflexive evaluation. Finally, the climate policy literature contains indications that climate policy evaluation should be participatory. Climate governance is, by necessity, based on incomplete and uncertain information. It has been suggested that in such circumstances a clear division of labor between science (including evaluators) and policy is near impossible as this would inhibit reflexive governance and limit the capacity of all stakeholders to deal with uncertainty and change (e.g., Moberg and Galaz 2005; Pielke 2007 ). Rather, they can-and indeed should-'learn together to manage together' (Ridder et al. 2005 ). Participatory evaluation is thus seen as being even more of a necessity than in other areas of environmental public policy (see for example Coenen et al. 1998; Mickwitz 2003) . The stakeholders to be involved could be ordinary citizens, politicians and other decision makers, private companies and local implementing officials, etc. (see Vedung 2005: 71) .
In short, the three issues do seem very relevant to climate change. Having discussed policy evaluation in general theoretical terms, the next section analyzes the emerging practices of climate policy evaluation.
Climate policy evaluation practices in Europe
How many evaluations are there?
The first thing to note is that evaluation practices vary greatly across the EU, with the UK taking the lead (78 evaluations of UK climate policies 
Who has produced them?
Who produced these 259 evaluations? In principle, anyone is free to perform evaluations and publish the results. As shown by Fig. 2 , universities and independent research institutes, followed by consultancy firms, are the most active evaluators. International and national governmental bodies are also relatively active. NGOs and industry groups appear to have performed relatively few evaluations, which may be due to lack of resources or will on the part of NGOs to produce and disseminate evaluations.
The majority of the evaluations (58%) were not commissioned, suggesting a certain level of independence on the part of the evaluators.
9 A relatively small share (34%) was commissioned. For a surprisingly large share (8%), it was unclear whether they had been commissioned or not. Of those that were commissioned, the most active commissioning agents were central governments (59% of the total), followed by international organizations, NGOs, and industry groups (12, 10, and 9%, respectively).
Which evaluation criteria have been used?
As Fig. 3 indicates, the three most commonly used criteria were effectiveness and/or goal achievement, efficiency, and cost-effectiveness (used in 213, 74, and 72 evaluations, 
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University/research inst. respectively). Other criteria such as fairness, coordination with other policies, and legitimacy were used far less frequently.
Number of evaluations

Author affiliation
Is complexity acknowledged?
Awareness of complexity can be demonstrated in a number of ways, notably attention to unwanted side effects of policy interventions, the use of multiple criteria and methods, and the reconstruction of so-called intervention theories, i.e., the ideas about cause and effect which informed the policies (for a discussion of this, see Mickwitz 2003 10 ). For the sake of simplicity, only data for the use of multiple methods and criteria were collected. Figures 4 and 5 show how diverse the set of methodologies and criteria used really is.
As for the number of methods used in the various evaluations, the data show that the use of multiple methodologies is not rare, but that more than half of the evaluations use only one methodology. As for the number of criteria per study, the average number is 1.8 (473 criteria over 259 evaluations). The largest group of evaluations uses only one criterion, whereas evaluations that employ more than three criteria are rare. There is no established scale to judge these findings, but it seems reasonable to conclude that the use of multiple methods and multiple criteria has not yet caught on in practice.
Reflexivity: do evaluations challenge established goals?
If policy evaluations questioned official policy goals, they were categorized as reflexive and vice versa. The overwhelming majority (82%) of the evaluations were non-reflexive in their outlook. Given the low threshold used (any sign that a policy was questioned was deemed sufficient) and the clear theoretical inclination toward reflexive evaluation noted above, one might have expected a rather higher percentage. In an attempt to assess the degree of reflexivity among these 18%, the evaluation criteria used by the authors were analyzed. Criteria that are connected to Fischer's second level ('situational validation', see Table 2 ), efficiency and coordination, are used about twice as often (24 out of 46 reflexive reports) as those connected with his third level ('system vindication'), notably legal acceptability, legitimacy, and fairness (13 out of 46 reflexive reports). No evaluations were found that targeted the fourth level, that of social rational choice. Consequently, even among reflexive reports, the level of reflexivity observed was relatively low.
Clearly, a complex problem like climate change has to be simplified to render it amenable to policy making. Institutionally, the typical strategy is to disaggregate crosscutting problems like climate change into a range of sectoral responses managed by individual line ministries (Jordan and Lenschow 2008) . However, policy theory tells us that The meta-analysis of climate policy evaluation practices demonstrates how far this tendency to simplify has permeated the practices of evaluation, which in principle could be a valuable means to reveal and better appreciate (rather than obscure) the underlying complexity of policy problems. This is not to suggest that evaluation has to look at everything. Key uncertainties have to be bracketed off because, where they not, there would be a real danger of 'paralysis by analysis'. One way to assess how complexity was handled is to look at whether there is a difference between commissioned and non-commissioned reports and chiefly whether reflexivity is correlated with certain types of authors, or with certain methodologies. Figure 6 shows that the commissioned reports in the database were less reflexive in nature than non-commissioned reports. In fact, the share of reflexive reports is twice as high for non-commissioned reports as for commissioned reports.
One interesting hypothesis is that authorship is also correlated with reflexivity. This is possibly revealed in Fig. 7 . Of note is the relatively large percentage of reflexive reports authored by parliamentary bodies-16% compared with their overall contribution to evaluation of 4%. The proportions for NGO-authored reports are very similar.
Finally, an attempt was made to examine how far reflexive and non-reflexive evaluations differed in terms of the methods employed. This reveals that, compared to the overall sample, reflexive reports are much less often based on modeling, and more often apply document analysis and participatory methods (see Fig. 8 ). The extent to which such evaluations employ documentary analysis is somewhat surprising given the theoretical claims made about reflexivity being enhanced through using participatory methods. This finding about climate policy evaluation practices is in line with the argument of authors who suggest that the relationship between reflexivity and participatory methods is more complex than often assumed (Owens et al. 2004; Lehtonen 2006) . Turning finally to participation, this aspect was assessed in two ways. First, by looking at the methodologies applied in the various evaluations, in particular whether any sought to involve different stakeholders (NGOs, target groups, industry representatives, etc.) in the framing of the evaluation. Figure 9 shows that 'document analysis' is the most popular method by far; it was applied in about half of the 259 evaluations. This category includes Policy Sci (2011) 44:179-198 191 literature reviews, analysis of legislation, and (secondary analysis of) case studies and monitoring data (involving no additional modeling). Two other popular methodologies are modeling and questionnaires; they were both applied in over a quarter of the evaluations in our sample. For the sake of simplicity, three methodologies were categorized as being 'participatory': social experiments; stakeholder interviews; and questionnaires; two other methods, namely modeling 11 and cost-benefit analysis, were assumed to be 'non-participatory '. 12 This assumption leads to the finding that 75% of all methods selected for use in our sample of 259 evaluations are non-participatory, and only 25% are participatory. While these findings are interesting, it should be recalled that these numbers include evaluations that employed multiple methodologies. Looking at the evaluations that employed only one methodology (i.e., the majority of the evaluations) only 8% (11/135) used participatory methods. For evaluations employing two methodologies, 67% (66/98) evaluations had participatory methods, and for evaluations employing three methodologies, 94% (17/18) used participatory methods. This finding means that participatory methods may not be the first choice of evaluators, but that they do use them as soon as the number of methodologies expands. Secondly, an assessment was made of whether or not the evaluations indicated that representatives of industry, pressure group campaigners, government officials or citizens, etc. were directly involved, beyond simply acting as interviewees and/or survey respondents, etc. Using this criterion, only 12 studies (4.2%) could be said to be clearly participatory in nature. Remarkably, 11 of these were undertaken not at national, but at EU level. In the 12, a broad range of stakeholders were involved, notably industry (12/12), Number of evaluations Fig. 9 Methodologies employed. The combined number of methodologies listed here is greater than the total number of evaluations because some evaluations applied multiple methodologies 11 Modeling includes bottom-up simulation modeling of the energy sector, macroeconomic modeling, numerical simulations of market development, dynamic energy systems modeling. 12 This is of course a slight over-simplification. We realize that most methodologies can be applied in more or less participatory ways. We are also aware of the fact that the degree of participation is limited in most of the methodologies we have labeled as 'participatory'.
environmental NGOs (12/12), research organizations (8/12), government officials (9/12), and individuals (1/12). In most cases, these stakeholders were involved in describing the current situation, or in the concluding and policy recommendation sections. Crucially, they were not involved in determining the precise terms of reference of evaluations or specifying the evaluation criteria.
Discussion and conclusions
Climate policy is a young and dynamic area of policy making which began in the 1980s and then really took off in Europe in the 1990s. This pattern of development, combined with the underlying desire for more evidence based policy making, makes the topic of climate policy evaluation extremely important for both academics and policy makers. This article has drawn on a meta-analysis of 259 climate policy evaluations from six European countries and the EU to analyze how the practices of evaluation have evolved. The evidence collected suggests that evaluation is following a similar but slightly lagged pattern to that of policy making, with a pronounced growth after 2001. University researchers, independent research institutes, and consultancy firms are the most active evaluators. The large representation of university researchers is due to the fact that scientific articles were included in the database of evaluations. The majority of the evaluations examined (58%) were not commissioned, and only 34% were commissioned. For a surprisingly large share of studies (8%), it was not possible to determine whether they had been commissioned or not, which suggests that the transparency of evaluation practices is not as high as it could be. In terms of criteria, goal achievement and effectiveness were by far the most common criteria used (213/259 used one or both of these), followed at a considerable distance by efficiency and cost-effectiveness (which were used in 74 and 72, respectively).
In section ''The main theories of policy evaluation'', rationalistic and a more constructivist approaches to evaluation were identified. These two approaches differ in terms of their view of policy; conception of science-policy relations; appropriate methodologies and their underlying ontologies and epistemologies. In theory, there are signs of an emerging middle ground between these two approaches. In this middle ground, one finds an active debate about how to handle complexity, reflexivity, and the use of participatory methods. There are signs of a convergence in the way evaluation is theorized; but are evaluation practices following the same path?
Evaluation theory tells us that complexity requires the application of multiple criteria and the use of various evaluation methods. However, the vast majority of current evaluations do not sufficiently acknowledge complexity. Reflexivity was defined in terms of the willingness to question formal policy goals and was further differentiated into different levels based on the numbers of criteria used in evaluation analyses. The majority of evaluations were found not to be reflexive. Moreover, those evaluations that are reflexive are only weakly reflexive in the sense that they remain at relatively low levels in Fischer's typology. These findings are very salient because policy evaluation theory (and indeed related work on participatory governance) suggests that reflexive and participatory approaches are a very important means for society to 'learn its way out of a problem' like climate change. Finally, in terms of participation, at attempt was made to quantify the kinds of methodologies used and the extent to which the involvement of stakeholders went further than being an object of study. Measured in those ways, the overwhelming majority of the evaluations in the database do not meet the basic criterion of a participatory analysis (up to 95.8%, depending on method of measurement).
In summary, there is a sizeable gap between evaluation theory and evaluation practices-something that has been observed in other parts of the world (Christie 2003) . Thus, there has been very little practical convergence toward the theoretical 'middle ground' noted above. It would be interesting to find out what has caused this gap between theory and practice. If similar dynamics are indeed present in Europe as in the USA (Christie 2003) , then perhaps evaluators' perceptions of themselves (for instance, do they think they know enough about stakeholders not to need participatory methods?) and/or their desire to be seen as objective (which could conceivably lead them to apply more quantitative techniques) might play a role.
According to Lehtonen (2005: 169) and Martinuzzi (2004) , evaluation practices have the potential to act as a new form of environmental governance. The analysis presented here suggests that there is still a very long way to go before this potential is fully realized. Indeed, as the practices of climate policy evaluation continue to develop, further metaanalyses such as this could be a useful way to establish how far the situation has changed (i.e., facilitate reflexive thinking at a more meta-level).
We conclude by highlighting several limitations to our analysis and, partly in line with that, some potential avenues for future work. One clear limitation to our work is that we have only looked at six Member States, although at present there is nothing of comparable scope and depth. This means that evaluation practices in 21 Member States remain unexplored. Had they been included how would it have affected the outcomes? Depending on which countries are added, it could affect the findings quite significantly. Evidently, countries such as the UK and Germany are gradually developing more mature evaluation systems, whereas policy evaluation in countries such as Italy and Portugal largely depend on pressure from international organizations such as the EU (see Furubo et al. 2002) .
A second set of limitations relates to the fact that we have only looked at the 'supply side' of evaluation; we have not really opened up the 'demand side', other than to note who is commissioning evaluations and broadly for what purpose. Other than this, we have not analyzed the commissioning process or analyzed how far the information and knowledge in the evaluations that have been commissioned have affected policy makers' understandings and, ultimately, their behavior. The conceptual tools to do this are certainly available (see for example Weiss 1977) . It would be interesting to determine whether emerging practices are feeding through to policy learning (Haug et al., forthcoming) , through what routes and with what effects. It would also be useful to analyze the commissioning practices in more depth, given the rhetorical commitment to more evidencebased policy making. The findings (reported above) that commissioned work is generally less reflexive than non-commissioned work and that academics produce less reflexive work than NGOs and parliamentary bodies do certainly warrant further research.
We should also raise some issues in connection with the more theoretical matters discussed above. Complexity, reflexivity, and participation are key features of contemporary evaluation theory. But just how complex are climate problems, compared to other contemporary policy issues such as agriculture or development assistance? By calling all climate issues 'complex', we are in danger of possibly overlooking certain aspects that are less complex (for instance, the fact that emission reductions can often easily be achieved in combination with reduced expenditures by increasing energy efficiency) or might become so over time (for instance, because fewer countries continue to contest the existence and causes of climate change). The fact that we have so much policy activity in the climate domain possibly suggests that what was once a very unstructured situation is becoming more structured. But this leads to many other questions. There are various indications in this article (both in the theoretical and in the empirical parts) that suggest that complexity, reflexivity, and participatory analysis have a more complicated relation than is often assumed and that this should be the subject of more work. For instance, our data suggest that the application of participatory methods does not automatically imply reflexivity. Therefore, we see a great need for conceptual and empirical work on complexity and its measurement, a need for analysis that better examines the implications of complexity for evaluation, and for work that better connects reflexivity and participation.
Nonetheless, our findings do inform a new research agenda focusing on what could be termed the 'politics of environmental evaluation'. This agenda should embrace the highly differentiated practices of evaluation identified in this article. As indicated in our introduction, we were relatively broad in our definition of what constituted an evaluation, which meant that we also included journal articles and other academic publications. Some, especially those who associate evaluation with commissioned research by bureaucracies or parliaments, may argue that these do not count as 'real' evaluations. However, using such a broad selection did allow us to make some observations that would have otherwise been impossible. Specifically, we found that non-commissioned evaluations were twice as likely to contain a reflexive element as commissioned ones. If we combine this finding with the fact that governmental bodies are the most active commissioning agents, the explanation is likely to be that such bodies-which often have a specified policy agenda-are less keen on reflexive evaluations than other bodies. Equally interesting is the finding that university researchers are less likely to produce reflexive evaluations than what could be expected on the basis of their share in the total amount of evaluations and the fact that they (supposedly) enjoy an independent position. Instead, parliamentary committees, international organizations, and NGOs are much more supportive of reflexive evaluation.
The more comparative dimensions of our analysis are also worthy of further analysis, for example the relationship between political leadership and evaluation practices. For example, are the so-called environmental lead states that routinely push for higher environmental standards (Jordan and Lenschow 2008) also the more active evaluators? Are they as supportive of a greater role for the EU in these matters as they are in relation to policy making? Are the environmental lead states more supportive of greater levels of reflexivity? On the one hand they may, insofar as they are more interested in policy 'improvement'. On the other hand, it may be quite difficult to criticize goals that are already relatively ambitious. Finally, has the EU's involvement gradually harmonized evaluation practices (as it has done in relation to policy making) or do national differences in approach remain? Indeed, is there evidence that evaluation practices are gradually centralizing in EU-level bodies such as the European Environment Agency? Derlien and Rist (2002) suggest that the EU is affecting the formation of national evaluation cultures in the Member States. One question one could ask is whether the EU's preference for more participatory evaluations is having a trickledown effect on them. Derlien and Rist also argue that in the 1990s, the emphasis of evaluation in many countries has gradually shifted from the provision of information to more of an allocation function. By this, they mean that evaluation is increasingly used not only to improve policies (as it was in the 1960s and 1970s) but rather to decide whether or not to keep them. Is the increased level of evaluation activity detected in this paper really part of a wider effort to improve policy by learning about its effects (thus indicating a continuation of older evaluation traditions) or really an effort to keep them in check? Sadly, these very salient questions go well beyond the scope of this particular article, but they do suggest that the field of policy evaluation is absolutely ripe for new, empirically informed comparative work.
